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(54) SPECIFYING METHOD FOR LIGHT EMITTING POSITION IN THREE- 
DIMENSIONAL RADIATION INCIDENT POSITION DETECTOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
specifying method, for a light emitting position, in 
which a light-emitted scintillator cell can be 
specified easily and in which the position of the 
light-emitted scintillator cell can be confirmed 
visually. 

SOLUTION: In a method, a plurality of piled-up g^;**^ 
scintillator cells 301 to 316 are provided, and the fgm* 
light-emitted scintillator cell at a three- 
dimensional radiation incident position detector 
which is provided with a photodetector at any 
scintillator cell is specified. At this time, a first 
step in which a plurality of regions which 
correspond to the plurality of scintillator cells 
301 to 316 in a one-to-one manner are 
displayed so as not to be overlapped on 





sJSR 




0_, 



predetermined prescribed two-dimensional coordinates is provided, a second step 
in which a point (x, y) indicating the output of the photodetector is displayed on 
the prescribed two-dimensional coordinates is provided, and a third step in which 
the scintillator cell 312 corresponding to the region containing the point (x, y) is 
specified as a light-emitted scintillator cell is provided. 
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(57) [S*?J] 

oi~3i6t, i^*fti*^'»^b— £-fe;We^5£^ 

t £ ^ir *r s ttHti a»«mi 3 ^jctt mao»)t b ^ ^> 

b— £-fe;l/3 0 1—316^1^1 icttJfrrSffiSWtg 
(x> y) *IOE»Tje«2*7£**±^*S 

y) ^snsMWc^ts^^u-^t^a 1 2 

^bfc^V^b-^-fe^^bT^-r^^S^X 




(2) 



«fM¥ 1 1 - 1 4 2 5 2 4 



icmmz nrcgytm? t **-r 3 *?£ 

ttfflgOfgJt L ~> U- £ -fe^ftS "T & # ?i T* * 

Wim9.^L(Diyiy^U-^-t^t l*tl icfcffS-TSlSB© 
M^*. -?*^«)T^i/^3fS<0 2^7cJS1l±k:S*c > 

ffim&yem¥<Dmi3*7fi-r&*ffiSdffij£<n 2 &7eB«± 

t s ig 2 OX x y 7" t . 

B £ + AtJtfcB 3 &rcBfcHS<D$SJtefiHl»5£# 

[B^SI 2 ] 1 fcSBBOBBBAWffiB 3 ^Tctt 

mHO^^fSHIt^jSfc^^T, luteal ©X-r-y^ 

WL £ f 5 ttftm A*M6B 3 *7C«lHS©»}teffifiW*# 

a. 

[B#B 3 ] B$B 2 Jc|BB©J8M#« AS#ttB 3 &tg« 
ffl»©B3tffiBWJ£#iiK:43V-'T, 81IE««©*»* L l<' 
-*-tr;H±, 2fi2 5ijT?mS<9©&fcffi#±tf ?>nT*5 

*-fe;Mc«\ &ftm?W&Wit£nT^%c £*&&.£•? 
3«C*M*A*fttB 3 *7BBlBB05BJWmWJE*tt. 
[ISsRiS 4 ] Slsjyg 2 £7ct± 3 fcf2B0DSttrt3SAMffiB 
3 ^UJSOSftfiB^Mtcfe^T, flMHSM*tt 
tCjIftSSW-ti. flffi&*j&fcBfcifiV->ffi«a^ «±IS 
cDhuIH -> > ^ 1/— * -fe ^ fS L * tfif B& £ £> B & 
iSl ->BiS.*^ «T©<0 -> U— * * >MC *tJC L T V> 5 
c SSlS^AMffifi 3^7t^tBg§Ofg7 l cfe 

B«Pi£7*i£. 

[ffl#B 5 ] fl:£B 3 KffiBOBBB A*MfcB 3 &76B 

mm&ytsktt «t *««e«t©o 4 o<t» u- * -t 

;b^e.<3DW^J^ ; f-n j ftlA > B, C, DtU 

x= ( (A+B) - (C + D) ) / (A + B + C + D) 

y= ( (A + C) - (B + D) ) / (A+B + C + D) 

£LfzWi-&lC, 

tufa 2 &7cB«ti\ SOIH x « J: y * 2 $4 5 2 #tc 
fijfB^2CDX7 i -yyii, Bufe4 0<a§ft^?<Dttl*)fr5> 



toe x *tf y ^n^n**, *NE£©B«i: ut» 

IR(x, y ) *B^f« C t fcWBfT SBWBAJJ 

[B#B 6 3 II*3S 5 jftNSkAAtfftB 3 *7BB 

mS©B*£toBW5£#te»i:*s<#->T\ huWE A + B+C + D 

BW^S. 

[B#B 7 ] B$B l fclE*©tt»«AI«ftB 3 *7ctt 
WBoB^fctiBltS^f ffifc 6^T, tQffiftWaiAJBffifi 

«©H«^**±if&nfc*B«D»SB*»*Fi:» ft 

tBEtt»©wiBSBB?fc \ n 1 fc^js-rsaaoB 

2 «Xf -v ~f£ x 

tut a 2 &7tgB±T* cottiE tu £ mmmm £ <o 

£ LT#^-rs^ 3 OXf -y 7"i: ^r*-r 6 C fc^WB t 
■T § «jaB£Slfli?©ffiftttBttJS#ffi. 
[MaR3S9] B«SJ8»cfE*©«3aB^WfHFoa:8ifil 
BW3£*?*fc*3^r. HOEWlBBa*?**, JtOAW 

sc t*wBa-r*wiBaaHis?oaaiiffiBW3e* 

[B«3«l 0] fS© 3^rirt©«i%sst5 

tufB 3 ^tcSH*^ ftffi* 6tlfc** «©a»©3SHte 
E#ttU K»»J bfclBBBRofflBi: 1 *f 1 Izttfo? 
SltoM?:, ^-4t.^46fc*3^fcm^cD2^7t;ffi1g± 
tS^^^I/^^fc^^-TS^l <DXT'y7£, 

ffitmm&ttmmmmtD 2 *7cBB±»cB^ , r4B 2 to 

CB*B1 1] B*B1 Ofc|E«©33fc7cffiHrt©«JS 
*ja*+t»t LTttB«»cB**«); -5 tft^-TS ££Z 

nm £ -r 5 3 ^7c^srt©%isaa^73 s o 
[B*^ 1 2 ] m&m 1 0 sfc» 1 1 tcie«« 3 ^tc^ 
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o x x * :/ £ **rr § £i £ *«* £ -r *»3M»*y 

[0 0 0 1 ] 

ttttlMfetiiSfcHU Wc. MtttkBMm&m CPE 

T • Positoron Emission Tomography =SEuI) <D%kti$%%b 
[0 0 0 2] 

»*Fafca»M*« cpet^s) 
ascimso cn^fjiLt, mtMftrt© 

[00 0 3] lOJ;^j:P E TSStt. BS^cfc^fcU 

M^*5 0 1 *ffi5Htr*5JcRlBJB^iBllsnfctt** 
»ttffiS5 0 6«ffll/^o 8fcfcHS5 0 6l;Ju WAtfBi 
4Ge 3 Oi2gSf^^^ »»»OA»fc:<fcDS3tef 
SWJKO^V^U— £ 5 0 2 * 5 0 24) 

5§ bfcJt****- SSJfc*? 5 0 3 £ tc i D flfj££ tl 
£ 0 i/yfl/-^ 5 0 2li 05. H6<£>ci:?tcR{i)^ 

ssn. «)tu w»st5'»f u-? 5 o 2ta 
$sfc^ f 5 o 3 ta d ^> y f u- ^ a v^Tt 

7b^B#Ulft$J£ fife 2 O(0'»fU->*1»St« C £ 
■T*S5{ft5i l «5 l 2tf*«cfc«rHi*Ci:««T 



0 6 fiOfflMfiOBPffi 5 1 1 ^>§m 5 1 2 
U Lti^Sl5 0 5l:^^o 
[0 0 0 4] tCStf, 0 1 ^35ft»»*»f * 

BPffi^ SPfu5 1 lO^-SlC. «aiS5 0 6 (UVdO 

^^■Tn^fiLHlC* t) . 6 CO cfc 5 fc^ftlC jfc*f« 

warns iftwtftwafto^^u-^s 

5 0 2#»%f SfrliSMSfci-sT^SSo Lfctf 

ox, (B&ffis i 2*>eiRii:^r 

0 2c0^l^^f|) , ct-^^^[?S^-r. Sg3tbfc-»^ 
l^>5 0 2*«J»i«WWE«Ctt45, 
^(^f-^^ffl^Tia? ti^ttMB8£Stt(i » T 

T^gMte, ia»JB5flfc:iRlfr -9 *c Ifc^bT^Wt b 

{t*i&l')r2>fclb\Ci'Z/ s ? L l'—2 5 0 2^rf < bttl "5 

mm^zy^v— * 5 o 2ic£oT«&*£ft* 

[0 0 0 5] #1^5-7 5 9 9 O^ffiT'te, 

Mimic ctot^yf 

[0 0 0 6] ^BBHS6 3-4 7 6 8 6 Affile 

[0 0 0 7] 
[0 0 0 8] 

[0009] -r^^b^, «*ift«*ifti««#rtiteo^^T 
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^±tcg;^r£^2<DX-xy y*:, tQIE2^7c^±T 

[0010] 

[0 0 1 1] *^0^©«J»«S*«A»ffill3 3fc 

£n§ste . 2 fr x 2 ?U<D 4 ffil© V U— * -fe 

ftota-ElMfifc^r-r 3 4 a:/D * * © 3 #t£v h y ^ x 

;l/30 1. 305. 309, 3 1 3^ 4 ilO^m^it 
ffiBS^ttttBa^JtW^ftW^&^SSJtiR? 3 2 
1. 3 2 2. 3 2 3, 3 2 41:^:^^0 C 

*fe (DfctblCT> # — SffiBi*«>ife3 (Anger- type 

positioning logic) fclffiJH£ft£o Cn^'^fU- 

S/ 3 v*;1/|rI±^ x7^ y ^ifclia^OJ^tt* 

ft-a® (coupling compounds) IC <fc K> St^lCfiMaStU J E" 

3Wt?*So »3E-rS»{tf*»*(slol:ted crystal 

s)flDSPJfflLfe3*7E«H«a:, 3t^»J1»Rrfti*7?St?a 

[00 12] cct % Bl ©MSAIifii 3 ^jE^tH 
[0 0 1 3] HI ©3*7e»taS«, ^y^l^-^-tr;!/ 

[0 0 14] i/^ls— £-fe;I/3 0 1—31 6t£. B£ 
*-fe;l/3 0 1-31 60B?^lRlO%SSti^ ®^ 



[0 0 15] -7a. »l3*tf«#fi<B*»ffi«^ #©<fc 
S&WriclcftoT^So 1SI (ITS) <7)4I^» 
fl/-^-t;V3 0K 3 0 5. 3 0 9, 3 1 3#I^fc 
Wft-rSSIfffifctt^ Kt*h>- h 3 3 1 Tb^SEB^n, 
>fU-W3 0K 3 0 5. 3 0 9, 3 1 3MTO 

fl/-^W3 0 2, 3 0 6, 3 1 0. 3 1 4tfI^IC 
£ Sic te, 6 **Sfi^ia«»SW 

S/-h3 32WEBStU I«»»LT 
t>5o 3@i^4i©^V^L/-^-l!;V3 0 3, 3 0 
7, 3 11. 3 1 SWHt^RJS'rSffi^tt, 4»£>»# 

i /4aac«®H«»s»->- h 3 3 3#bbb* 
n. sit^a^m. mmmMhx^Zo cmaD, 2 

ai©'»fl/-?-b;l/3 0 2, 3 0 6. 3 10. 3 1 
4 Htt. «E#WD*5 1 / 2 ©BBa©»»T)t««2Hl"e* 

3o 3^g^4flOi>V^lx'-^-tr;l/3 0 3. 3 0 7. 
3 11. 3 15tt, «j¥ffi^3/4<9ffi»Offi#T?}t 

wa3aT?** 0 4gg c«±g) o4is^>yfi/-^ 

•*r;l'3 0 4. 3 0 8. 3 1 2. 3 1 SlHcfgg 

[0 0 1 6] HSB0 4{lc7)->>^U— ^^;V3 

0 1 . 3 0 5. 3 0 9, 3 1 3£)j£®&Cte, ^tl^ftS 
(Ttm^iffSW) 321, 32 2. 32 3. 32 

^-\s—5l*l)\>Z 0 1—31 6^^MIdS^. H^bTV^* 

[0 0 17] C©*^ft«|j«0 3*7cffiBaHi»'e^ 
S/V^-U— ^-t;V3 0 1 — 3 i 6rtfc:M\ ^ 
•b;i/3 o l — 3 l e<on^?5fa\zyt(DW§&3 5 1 . 3 5 
2. 3 5 3. 3 5 4 tf£CS (B2) 0 JtO»B3 5 
1, 352. 353, 354 ti. 4©B («±©) <£> 4 
{iO->>^U-^-tr;l/3 0 4. 30 8. 3 1 2. 3 1 6 

1SS3 5 2i:f D ^T§7feI^3 2 2\cmrZ££t>l£* 

;l/3 0 8fr5»Jg*r&-b>l'3 0 4, 3 1 2 lc$t^. )tO 
1S3 5K 3 5 3 «r»A/Tf 3 2 1 . 3 2 3 

M^o ^?>^> -fe;l/3 0 4, 3 1 2^^^a5C07 1 67b^;l/ 

3 1 6^itA,T% 7tO^SS3 5 4*Jt#5)tt«?3 2 4 
*CM3o COcfc-9lC 01 <0 3 3fc5TcffiB«tti»l±. 
Wtcti. IIj2 0ci:^lc^n- : fn^tc^7 l c^3 2 l - 

3 2 4 WftaSStlft 4 *OWgB3 5 1 -3 5 4^1 

a?nft**n:4s 0 c^i:€. ftwiiiir ft*»a<r 

T^. HDttS»*tiTifiift*k:aff'r*ci:WI»OiS 
StlSft»> #3t<0«B3 5 1 -3 5 4 lC?aoT7 I c^§ 



(5) 



WWW 11- 1 4 2 5 2 4 



2 1 -3 2 4JCS**TH^ Jt^fflifi-TSft 
Frffi^^^»tCifil/^fiJ^Tg7 I c^3 2 1 -3 2 4 

[0 0 18] cfcoT. 2 1~3 2 4<D«5M 

^rssjfctf£ cfcfr (-r # wnff Alt tfcao 

2 1 -3 2 40ffiS^ffi*Jt*^6Safcb<Pfe5|**t:^ 
i/?-]s—5Hz)] / %:fflftirz > rcZblz, 4^^ 
f5ti?3 2 1 —3 2 40ffl*OfflBi«:2^7c:li«^* 

[0 0 19] 4 0^f)tl?3 2 1 -3 2 4^ffi^A, 

^<0^ftA + B + C + D£:;R#K Cti^ uiyfViy^L 

^-MtA+B + C + Dt*. B 1 <D 3 ^7t:«fflS<0 V 
^-U— *-fe;l/3 0 1—31 6^Tte©lR^nfc yWi<D 

i mossier ffi^j^f+A 

+ B + C + D%3c#>££. d A + B + C + DlCcfc 
X h Vs^(Conipton edge) J-Xh<0X ffiTfe 5 H 

(a) , (b) , (c) , (d) IZ^TkolC «->V 
T> aj*70-&W-A+B + C + D^ Sffl^x^^-ct 

^hvfta^ftfc/^xottwiii^iaa^A, b,. 

[0 0 2 0] 

x= ( (A+B) - (C + D) ) / (A+B + C + D) 
y = ( (a+C) - (B + D) ) / (A+B + C+D) 

[0 0 2 1 ] cn?>m^A. b. c\ D^ffla***^ 



[0 0 2 2] 01 <D 3 ^Tt^ffiSOSft^P 3 2 1- 3 

2 4«. guicarriSfcinKi 1 0 oi?u:jgSE?nT 
t>5 0 -rfc*^, s>t*?3 2 1 -3 2 4ti> ^n^n 

tiffin 3 a-3 dlcmWiZftT^Zo » ifSti 3 a - 3 d 
icte, ^n^FtiiBKIBBB 5 a-5dj«Ml?nT^8 
££t>fc:. toHS4fcfc«tt£*lT^*. Jfi*S§§3a~ 
3dte. fnfnA/D«SI»6 a ~ 6 d fcJggEStlT 
in»S4ti. ffijgfi}gg8 5 e4o<ttfWIBlHlES7ti: 
«K:8«jnT^6. A/D^j£§§6 a-6 dl±, fflW 

/ <— y v tf ^ - £ 9 &c tis^e i o # n 

[0 0 2 3] dtl60|HllSfeJ;rf/^-y^l/3Vlf i — 
£9te. »l»f3 2 1 — 3 2 4<Dffi;ft£:0 1 ©<fc-5tc 
m^JA, B, C, DtlstcMGlC, 
x = ( (A+B) - (C + D) ) / (A+B + C + D) 
y = ( (A+C) - (B+D) ) / (A+B + C + D) 

U-*-tr;V3 0 1-3 1 6k:tt»**AI***T5S)ttS 
•«\ ±IHx, y%*46. jS (x, y) £\ x|4, yffl^ 
2^fcffi®±^^^^^,ci:^05ILfto^. 0 7 
-TfjRT J; -9 fcKjjSt^itfi:* l ««~»4*^teHM>P3 

>fl/-^-t;l/3 0 1—31 6lC»JS"r£tfDT*fe5o *r 
^■^> ±12 x. y^*a6. 2^7cffi«±^«^-rsc 

1 -3 5 4£JftoTSft3B J P3 2 1 -3 2 4fcS*S"e 

3 2 1 -3 2 4fr5ffl;fr*Mf 5ftScl£«\ 2*76**1 

■fe;l/3 0 4. 3 0 8. 3 1 2. 3 1 6T^nfn^7 l c 
b/cit-^^^ (x. y) <3DttB*SbT^a o ^fc, 

fcS^O^ (x, y) <3Dffi«*^U, HjiS*6«t>a^ 

4 *TSO">yf u-?-t;i/ 3 o k 3 o 

5. 3 0 9, 3 1 3TW6Lfcl*©jS (x, y)<0{u 
■*SLT^5o CtiSOlWifc *«H«)*lRlfc N ffi 

[0 0 2 4] Ufc^oT. ±a?^ct"9^^a6^>>^l^ 
->*;l/3 0 1 -3 1 6.tett*M*A»«*T«)fc** 
feb< tiftgtcJ:^T. H7©J:^ft2^7C*ai 
±0««Offi«* J F**»^ cn^r^^tc* (x N y) 
Ci«t^l/-*^3 0 1 -3 1 6 t<omi&*7K 

tr- yyi/^it^t. ccD-r-y^^-y^^avtr 

iift^MTC, Sftiit? 3 2 1 -3 2 4©Hl*fr6, 5§ 



(6) 



WMPF 1 1 - 1 4 2 5 2 4 



[00 2 5] »WH t 3 2 1 -3 2 40a*A l B, 
C, Dtt. H4^)IhIES1 1 0 0Oif*BS3 a — 3 dJCJ; 
oT^n^nit^n, 8^SBBB5 a~5dfcJ:Dtt 
JgjWBBSftSo -7i, *nW§8 4t;i\ iSfflS3a — 3d 
OttS^^iDS-rSC^tCcfct), A+B + C + D^rmtJl- 
£o S9gWg»5eti\ m*A + B + C + D<Dift}g*SE 
J^lTSo »JW@B7^ B*A + B + C4-D0?Hl*Ws 
^46^^nTt^^fitW±T^^^^C^, A/Dg 
»S6 a-6d*Cjft^S»g»5 a-5d^a*A, B, 
C, D^f> ? ^;HI^C^LtPC^^7x~X8 
lcfti*i;£**fcfcfelz:. i6t>ffi*A + B"+C + D*-r 

ajftft»WI»l£*oTSU«ffl*A+B + C + DO 
«*«* : ?«>KSLT33<o WWliIES7^ C^McfcD 
^mtfA + B + C + D tfj^^fr E 5 frwsu-r & £ £ 

*<. afie-r^ettJMWcisffl^A. b, c. d<d^ 

[0026] ^-vt^ytfa-? 9ti PC^fy^ 

oT©S-r§o tttt, PC^y^7x-X8 
fr^ffi^A, B, C, D*<fctf A+B+C+DfcStfffl 
0 (Xf^l 20 1), x=((A + B)-(C + 
D) ) / (A + B+C + D) . y= ( (A + C) - (B 
+ D) ) / (A + B-hC + D) *$t*b% (Xf77 P l 2 
0 2) o ^bT, x«y$fi^2^JcJ^<l±^Xx^7 P l 

2 0 2TS^.(x, y) *«^'TSlB«**J« , rS 

—•7;]s%m^T& (x. y) Jc»jS-rs^>^W*-b 
;V©Sf (mB*»f^^3 0 8) ^HO^TS 
(Xr-yyi 2 0 3, 1 2 0 4) o Xf7^1 20 3t 
£«L,fcB«fc> Xf-y7 p l 2 0 4T*|Wl^Lfc^V^U 
— *-fe;l/fc*«5«« 1 0lc«3ftS*S« mtlA 
+ B + C + Dt£, A«L/tMS^x^;^-^t$ 
S/fxbTI/^©^ ffl*A + B + C + Dt^t>LJ:k:« 
^SU oic^S-tf^o $7c N y^-;l/3>tf^- 
*9l±. tB^JA, B, C, D43*tf A + B + C + D^rS 

So 

[0 0 2 7] CO«t-5l<:**aitO»lftWi. ->>^W 
*-tr;l/3 0 1 — 3 1 6£\ 2Rx 2?iJx 4g^45<fc"5 
lC»2*fifck JgMlCiK^S^^O^Sftj^S 2 1 - 

3 2 4 CDthtj<Dtt%:m 7 tCiSt* <fc o * 2 3fc7E*HLtK:S 

-r^s ( x . y) ^^aia^ 3&teL;fcS':y*-i' 



[0 0 2 8] ->V^U— ^-fe;V3 0 1 —3 1 6 £ 

LTti. Cetf K—y^ftfcGdzSiOs (G S O) 

^GdzSiOs^ffl^K^bTtix Gd2(i-x) Cezx SiOs (Tcfc 
U 5X10- 4 ^x^l0- 2 ) ^^t^ffll^c^ 

Jweso/BSWis l. 8 5T*^ ->v^u-^-t;v 

MJ^WIWt^ ffl^W^B i4Ge30izSfi 
(BST^n = 2. 1 5) fcJt^<T/h*l^«>t**«T* 

etium oxyorthosilicate : LS0)£nBB tffl^S C £ 
^So LSOU G SO£5&H|p|i;jffi#T* 

(n=i. 8 5) SWtSfctfek:, J:0**v^tH*y 

[0029] Rftwaiiiftiaa^^^TBWB-rSo 
co-r^x^mm^ Gso»tai*'»fu-*wt 

-7" (IP* 0 . 2 mm) SrJB^fco h 3 3 K 

3 3 2, 3 3 3^ C (Dv-—-/*: 2 ftM^T 0 . 4 mm 

[0 0 3 0] $-f, SlO^R^LT^ Hl<0 3 3fc7C* 

»cLT*tt»*«l«Lfc. W*-b;l/3 0 1 

W-^Xtel 0 mm (?t) X 1 0mm (&D X 1 0 mm 
CHS) O^:€$^bfco 2 l - 3 2 4^± 

S^^C^Sti, ^n^tlQ. 8mmX9. 8mmi:l 
fc 0 «TS^>VfW?^3 0K 3 0 4. 3 0 
9, 3 1 3fc»3tt*?3 2 1 — 3 2 4 t*fg~?Z>vS<7)i/ 
Vz2>jr<f)\s£ LTti. S#f*= 1 - 4^t^^rffli^ 
/to Ct0±d*2fTX2JUx2ao*ffi«O]l«*ffi^ 
c, 1 5 c m<DBg8t^. *V^»Rgfcr^)fc*«)jftai (0. 
lmCi Cs-137 (6 6 2 keV) ) SrEBU 

»t*?3 2 i -3 2 4©u**»riiiu ±a?^«fc-9* 

mEST'AQfSbTx H7 0cfc^^2^gE<l^v^7 P (2 



(7) 



«FBB¥ 1 1- 1 4 2 5 2 4 



0 k e V*fi£Lft, *fttt±©±B«S^b4^o 



0 0 Ofi^-^tc^oT, 2 ^ffiBStft" 5 ?' 
[00 3 1 ] 

Mil 





2ft 


2ga) 


3&a) 




0.98 


0.68 


0.95 


2&§ 


0.71 


0.45 


0.75 


3BB(*±B» 






0.52 



[0032] nm<oAM(ommt. «Ta©4oo$/y 

nt*. 4 fflosjiat?^ jt©niss3 5i^3 5 4^/r 

x^^-^wfiBti^n^m 4. 9^3cfctfi 3. 5% 
t?*So 2^7rfes^^^^7 p ^rt<iy^4^^«s^c^ii 

ft ^a*$ ffifg tc L fc -fe W5£ "T S <D \z + 

[0 0 3 3] 2a<D«aa^3t»iB«Ftt*6l^«>*fc» 

■feA^^BlC. 2 0 mmX 2 0 mmx 3 mm (BIS) <£> 

h (Lucite : r^#V*±4M® Otg CHSf^= 
1.49) ^Bi^fco cnf»^Xt-^J:tf;W h 

L/Co Lucite«rffll^c 2 a&tB§§^- *y h (7) 2 ^Ttfil 



^0 : 2gS^i^77^^>'^^-^^^^jS^^SS^ 
x*;l/^— #$?t£ti 1 2. 5%TfeSo 

[0034] c^2©^ais^>«Tao^v^u-» 

T> 3»©«ffl»*ttMfcTfc 0 h«fc2SB<0 

£o rtfij (nos*t» ©*«*tt«±a (3 as) 

v*l/-*-fejl/fc»JSU +IH©*«*4 2»B©5/:/ 

U-£^;Mc*fJSLT^3o *m 2»B. 
a^T^x^;l/^-»ft¥tgti. ftifn, 13. 5%, 
15. 3%*5<fctfl 5. 3%T*<&£o 
[0 0 3 5] &4b\ ±3ZE^^ 1 Oftfltt*. 2#7t;{ftBi* 

£fc, S2«s Snc^bfc2^7t:fliBS*tf>^'y 

[0 0 3 6] 
»2] 



(8) 



WIfW 1 1 - 1 4 2 5 2 4 





28 


2ga) 


31$ a) 




1.0 


1.0 


1.0 j 




0.63 


0.98 


0.52 








0.55 



[0 0 3 7] »2©SI»i:lT, KiWBIg^o 

Ml 0O<fc-5ft«Bi^3^tta»*ffl*3iT^o 
[0 0 3 8] ^fWm^t?^ 3. 8mm 
(US) X3. 8 mm OR) X 6 mm (D^SX* 

(CITIES tf, 4g@ (*±S) ^>yfl/-**b;i/4 0 

SJ^nfc-fe;VT*ti*<. 4M^co-fe;l/^^^ (8 mm 
x 8 mm X 6 mm) fc^fTS— O<0-fe;l/ 4 OllC, Bl 
1C0£MC, jgESffiiJfr£+;£^U:P4 0 2, 4 0 3^A 
fl, 4 "3^g|5^ 401a, 401b, 401c, 401 
d*C#»fcfc<Z>TS5 0 ioT> 4 00^4 0 1 a, 
401b, 401c, 4 0 1 d K 4 0 2 , 4 0 3 O 
±»T«\ SV^CltLTl^o 14 0 2, 4 0 3&, 
ipgO. 4 mrn^SStt 2 mm^Tcte 4 mm£ Lfc c i4 
0 2, 4 0 3OftiBfc Sfflt?$5o 14 0 

2, 4 0 3©rt»fc3tt**&« OU^V^U-X) * 
SiLTS^o 14 0 2, 4 0 1 <D|*liiBte, Sffit^ 

K^-h^ffitcElLTl/^o 4 81^40 1^) 
j£S£ 3Sg<D^V3 0 3, 307, 31 1, 315^ 



[0 0 3 9] HI 1 0O3^7C«ltBfg^43t^Tt. 02^0 
3fcE>JgBS3 51, 352, 353, 354 £Ir]«I^ 
»Wf3 2 1 -3 2 4*ffiSfctt*4 0^^«iS# 
£C3 0 4 0©3ttO«HStt. 4 ©B (*±S) 
U— *-fe;W 0 1 tC^T, ffiStcSlg^n^o &*5. 
HI 0©«MtTtt. Efr>-b#lRl-3SI^V 

* -fe ^^^a^^ffi^HBB £ tit ^ £ a&, 
m2<V7 i t<Ol&$&3 5 5, 3 5 6te, H 1 0 

[0 0 4 0] m2<D$mt bTti, IS 1 0©«fiKO3* 

0 1 S^l±g^»'fl/-^-t!^4 0 1 £<D2&lCl, 
fcttffi»*ff*b^o ->v^l/— ^-tr;l/4 o l co?S4 0 
2, 4 0 3^gl^ti, 4mm^Lfco ±"F^fR]^"tr^^ 

^m^2^7t{uB^^^7 p ^r, ±S^a-DT 
^ci6fc^C5, ffl^Ov'V^L'— *^;WcfcfjSLT8{@ 

^U-^*;Wc»^rs^«^4fflo««fiMitt> ^3 

[0 0 4 1 ] 
[313] 



*3 





2|& 


3j$ 


4£ 




LO 


0.99 


1.0 




0.30 


0.72 


o.so 






0.29 


0-G3 








0.17 



• [0 0 4 2] C(DJfr&<E>«±a (2 ISS) 

;l^-#fl¥tg& 1 3. 0%t'S§o rtffiS4>4 0<D 

««kJ1.«l©4t3O«i*t<0HO««^ 2S*a^.5 
S»©3*7B»tH»te:Lfc»&fct»N S/v^U->*;l/ 

[0 0 4 3] Of^ 0 1O©«^T3g^3^7cfttH 
B*JBJ«Lfco cnti, H10©4S©ifiltfr63ai 

y>fl/-^;l/4 0 1 E>B! 4 0 2§<E>gE2te 4 mm t 



ti, ^^■>'y7 P ^bfco C©3a©3*7C«ffl8©2 
^7Effi«»»vy ^Sr^ft^ittSSH 1 2 ic^to IS 1 
2^-Mc, l 2fSO:>:y5 1 U~^;M£^j£*r£ l 2 

«co««^BBa*k:aT»nso s±a> 2ai**tf* 

n, 14. 5%, 14. 2%$5&ZS\3. 0%T*fe£ o 
[0 0 4 4] O^tC. Bl 0O«^4g©3^7E«tttl 

H**«Lfc 0 I±go^>yf u-^-fe;V4 0 1^14 

0 2^£<DS£2 It 2mm £L7c 0 i'l/&\s—&1z)]/<D±T 



(9) 



»BB¥ 1 1 -14 2 5 2 4 



3fc3tT. ttim (y» *±»*6JHWbT^*ft 
SO U— * -fe H tB * HR#4>j8: o fc 0 CO 
tr-^tfB»«tiS. «±S. 3SB* 2BB*3<fctfl 

»s?tgti> ^en^Tu i 6. 3%, 1 8. 3%, 1 6. 

4%fe«J:tfl 2. 0%T*65o Cti60x*;V^-X^ 



^4 



[0 0 4 5] &*5, ±ao»3<0»«ttt. 2#7t;ffiBi* 

o ~> > ^ * -b ;i/ # s v 7t¥ w mm * nfc 

^5o ^4ti N ^ 3 Ictt, Lfc 2 &7t;ffiBS£«> V y 

[0 0 4 6] 
[«4] 





2S 


3g 


4S 




1.0 


1,0 


1.0 


2S@ 


0.73 


0.55 


0.52 


38 § 




0.58 


0.45 








0.51 



[00 4 7] iSUfcJUJMcJctK **«^JBttTa3K 
2 in 1 *s j: ifm 1 0 <ojg«ott»»A**ffi« 3 &tc 

2 SfcTBffli ( 2 ^flHBft*^ ?0 <D«« 

fctfoT, cn^0 2^{uM^^^7 p ^-?^a6T 
ft<cifc:*0. 5^*?4>W**>Sj« (x, y) 

«>, C(?),fi (x, y) #2#S^&fcVy7±G>2<0 
[0 0 4 8] ClO^ffitt, ^«)2^7EfM?*a6v^y«: 

a*tfttt»*'rsi&s^*<. bfrfc. 2^x2^ij 

^v^7 P OSSJgcOEM^2^5ril#t LT. S^»H± 

S/V^-l^*-fe7l/OBB£k:«aft*ia 
[0 0 4 9] **flS©JBttTtt, x, y^tlf 

n 

x = ( (A + B) - (C + D) ) / (A + B-fC + D) 
y= ( (A+C) - (B + D) ) / (A+B + C + D) 

x = ( (A+B) ) / (A + B + C + D) 
y= ( (A + C) ) ) / (A + B + C + D) 



[0 0 5 0] ^fc> ^O^IIK) 2 *7Cffil»» V y 

0, 2 ^7El»±<Ov ^ ^t'« 54^5, 2tfx2?Ux 

£\ (x, y) £^oLJ:U:St*Vt3C£&Cci;9. n 

WvZf*. tt»»A*ffiat3^7ctttH»JcRB6-r, M 
^tf. 2ffx2WxlMW»k:*^**r*»3ttilff<sD 
»tt^t* 2 #5r®ffi±ic«^T3i§-&- J £\ 2 tTX 2 ?ijx 

2*Sii!ffi±fc«S'r5»-&*Ofl!l<0 3*7ESBBOffiB 

±ao^»A»ffiB3^«msc»*ttio«jB 

OSBBT^2^7t:ffiSai6^'y7 P ^, W<£^Tl 



(10) WBPPF 1 1 - 1 4 2 5 2 4 



X. mUCte^Tlt, J£&*^fot-?Z>- 4 

0° -4 0° ttifi. 5 0° - 1 3 0° ttJS. 1 4 0° ~ 

2 2 0° WifiSO^-^SWffl'J'Stfcfcit), ^> 

3 *7£«m»o m 2 co * -5 fc»^*JttO«tt*Jte*W 
«ifi«\ ^^^«3i^-r^c^^x.e>n«9^o OTA 

m^nSc ^fflWft^K 

[oo5i] ±ao*w^jBiin?t±. 4o<D§ite 

^*Sffi»rt?fe5*frfc:«:. 2 ffl«±<D2?T X 2?U?» 

[0052] ±a^*wtojB*-ea:, 

[0 0 5 3] 



[12] i i <o 3 *7E*iHi*a»o3fc©iiB*«'rRw 

io 

[13] (a), (b) , (c) , (d) B103*S 

[B4]B1 OttNl^ttl 3*7a»a»©Hi**ffl 
[15] fi»EOHI«?tttflRJI»B (PETgi) com 

[16] H5 0PET«fi<arattiS4>B2H£. j»&f»<0 
A#>f73 IrI £ fcjSTSttJBHo 

[17] HI O3*7£flffllttai«oai**Bl4©0BT 
fflSIU 2*7E*aLhteja (x, y) i#js5f*^v^ 

[18] m4CD/^—V^;V^>¥DL — Z<VMft%7nTy 
u— K 

[19] *^0-««OJB»©3*^ffl«oa** 
[110] *»Wt0g»ja)*»OJB«O3*7cttai8gO« 
[11 1] 11 0<£>A-AB?T®!o 

[112] *M<DJB»©3*76»tB»oa* 
[113] SWOJg»0 3*7E»ffl«<DHl* 

30 1- 3 1 6"i/yfl/^?-b;K 3 2 1 , 3 2 2. 
3 2 3. 3 2 33K 332. 3 3 3- 

R»S/— K 351, 352, 353. 3 5 4 -3tO« 
Eg, 3 5 5. 3 5 6-7t^m 40 1-»fl/-^ 
4 01a. 40 1b. 40 1c. 40 1d-» 

4 0 3-)t¥IS^ 4 0 5-Sfr>-K 50 1 

5 11, 5 12-Sft 5 0 2->yfl/- 

5 0 3-f)tI?, 5 0 4-SI81, 5 0 5-S 
^Sfi, 5 0 6-ttfi*«ttUl». 1 10 0-HIB. 



1 1] 
011 



A- A 



401c 




(11) 



ftmW- 1 1 - 1 4 2 5 2 4 





(12) 



»BB¥ 1 1 - 1 4 2 5 2 4 



[14] 



IIOO 




8bf 



<Sc 6 c*- 



asgflgg | - |a/d gj»B[ 

5d 6dJ 



at?Btti&8i| - )A/Daaft& 1 



p 

c 

> 



10 



SENSES 



CH5] 
H 5 



[H9 3 



506< 



503_ 
502- 



iiiiiiiiiiiiimii 




iiiiiiiiiiiiiiiiii 



-fcJU 5 0 6 fZftZ 



17] 



504 



□ DP 



1 .. J 



505 




-tzJi-3 1 4 (C*TJC 

-fc^3 t 5/CStfD 

•tA- 3 1 6IwjtJE 
K 

'•fcJU 3 0 4 fcitfC 
fc^ 3 0 3ICJ>JC 
•bA. J 0 2lC?tfG 



|-( C+0)>/ U + B+C + D) 
l-(B +0) >/ U+9+C + D) 



y. 


i 


o 


A 


[iio] 

40I 




324 



(13) 



mm¥- 1 1 - 1 4 2 5 2 4 



CH8] 



P CM V*-7x-X8^6{fc2)A, B. C, D 
fccttf (A + B + C + D) S^tti* 



12 0 1 



x= {(A + B)-(C + D)} /(A + B + C + D) 
y= {(A + C)-(B + D)} /(A + B + C + D) 



^12 0 2 



3^ 1 2 0 2 (x, y) S-^TSH*** 



12 0 3 



M%TZi''s*\s-9*Jl,3 0 1-31 
^■T^-^'-n/^lHT. X-r.^1 2 0 2T3c<fc 
fc (x. y) C*tt5T*J'V*U-*-k;u*H£T 
S 



12 0 4 



12 0 5 



1 2] 

gi2 



3 1 3] 
013 



(14) 



ftfflW 1 1-14 2 5 2 4 



(72) 51S Si: 

(72) IP.^ OlT 



(iDmnm *n tarn 



